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(5) Centrtfugai analyzer rotors. 

@ A multlcuvette rotor for use in a centrifugal analyzer 
defines a circumferential array of elongated radially extend- 
ing cuvettes. Each elongated cuvette defines a first chamber 
for receiving a first reactant and a loading port through 
which the first reactant Is introduced into the first chamber 
region, a second chamber region for recehnng a second 
reactant and a loading port through which the second 
reactant is introduced into the second chamber region, and 
divider structure between the first and second chamber 
regions that has a ramp surface and a ramp crest spaced 
from the ceiling surface of the cuvette so that a transfer 
passage between the first and second chamber regions is 
defined through which the first reactant may be flowed into 
the second chamber region for forming a reaction product 
with the second reactant. Deflector structure extends down- 
wardly from the cuvette ceiling surface adjacent each second 
loading port« each deflector structure being located radially 
outwardly from a line extension of the ramp surface and 
having a lower end substantially in alignment with the ramp 
crest An analysts region ts defined adjacent the radially 
outer wall of the cuvette where the resulting reaction product 
is subjected to analysis. 
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This invention relates to analytical systems, 
and more particularly to cuvette rotors for use in 
automated centrifugal analyzer systems and the like. 

Centrifugal analyzers are useful in performing 
^ a variety of analyses, including kinetic and endpoint 
analyses, by such techniques as absorption, light 
scattering and fluorescence. In general, such analyzers 
utilize a multicuvette rotor assembly which has a 
circumferential array of spaced elongated radially 
■^^ extending cuvettes, each of which has an inner chamber 
for initially holding a first reactant which frequently 
is a sample of blood or other biological fluid, and an 
outer chamber for initially holding one or more 
different reactants. Divider structure such as a ramp 
separates the two chambers, and reactants are 
transferred by centrifugal force to an analysis region 
at the outer end of the cuvette for mixing and reaction 
and subsequent analysis of the reaction by photometric 
or other analysis technique. 

Such rotors may be of the reusable type, as 
disclosed in Stein et al. U.S, Patent 4,314,970 for 
example or of the disposable type as disclosed in 
Tiffany et al. U.S. Patent 4,226,531 for example. The 
rotor disclosed in each of these patents has twenty 
cuvettes that are loaded successively with automated 
loading equipment, small quantities of sample plus 
optional quantities of diluent and second reagent 
(volumes in the range of 2 - 100 microliters] typically 
being loaded into the inner chambers and reagents in 
quantities of up to two-hundred microliters being loaded 
into the outer chambers. The loaded cuvette rotor is 
then transferred to an^analyzer for photometric and/or 
fluorescence analysis. In a typical analysis sequence, 
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the rotor assembly is accelerated to about 4,000 rpm in 
about oaae 6ecx>od for combining sample and reagent, then 
braked for further mixing, and then brought up to about 
a speed of aboot 1,000 rpm for analysis « 

5 Sxxch analyzers are coBBooly used in the 

analysis of biological fluids such as blood, blood 
plasma or serum caaponents, and perform absorbance mode 
analyses for glucose, cholesterol, creatinine, total 
protein, calciom, phosphorous, enzymes, and the like, 

10 and fluorescence or light scattering mode analyses for 
glucose, bile acids, phenytoin, theophylline, gentamycin 
and the like* To achieve desired analysis accuracies, 
the rotor must have precise and stable dimensional 
accuracies that are uniform between the several cuvettes 

15 of the rotor, and particularly in the analysis region 
between upper and lower windows at the outer end of each 
of the cuvettes, 

Beusable rotors are difficult to clean 
adequately and to safeguard against possibilities of 

^0 error frooi croBS-contamination and the like. For these 
reasons single use disposaU^le rotors of the type shown 
in the above-sentioned Tiffany patent are frequently 
used. Such rotors are of compact size (about ten 
ccmtiiieters in diameter) and are composed of cover and 

^5 body members that are permanently joined by ultrasonic 
welding to individually seal the twenty cuvettes. The 
invention, in one aspect, provides a similar single use 
cuvette rotor which has a larger number of cuvettes so 
that the cost per test can be reduced and the throughput 

30 of the amalyser can be increased, each cuvette 

accCT— odating the range of reagent and sample volumes 
that are required to perform a range of analyses and 
providing both eidequate isolation between chamber 
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compartments to avoid an unacceptable tendency of 
reagent material to spontaneously move or "wick" from 
one chamber compartment to the other, resulting in 
premature mixing of the reactants, and rapid and 
5 effective mixing of reactants when the rotor is spun and 
braked prior to analysis. 

In accordance with another aspect of the 
invention, there is provided a multicuvette rotor for 
use in a centrifugal analyzer in which a circumferential 
10 array of elongated radially extending cuvettes are 

defined. Each elongated cuvette defines a first chamber 
for receiving a first reactant and a loading port 
through which the first reactant is introduced into the 
first chamber region, a second chamber region for 
15 receiving a second reactant and a loading port through 
which the second reactant is introduced into the second 
chamber region, and divider structure between the first 
and second chamber regions that has a ramp surface and a 
ramp crest spaced from the ceiling surface of the 
20 cuvette so that a transfer passage between the first and 
second chamber regions is defined through which the 
first reactant may be flowed into the second chamber 
region for forming a reaction product with the second 
reactant • Deflector structure extends downwardly from 
25 the cuvette celling surface adjacent each second loading' 
port, each deflector structure being located radially 
outwardly from a line extension of the ramp surface and 
having a lower end substantially in alignment with the 
ramp crest. An analysis region is defined adjacent the 
30 radially outer wall of the cuvette where the resulting 
reaction product is subjected to analysis. 

In accordance ^ith another aspect of the 
invention, there is provided a multicuvette rojipr for 
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use in a centrifugal analyzer in which a circumferential 
array of elongated radially extending cuvettes are 
defined. Each elongated cuvette defines a first chamber 
for receiving a first reactant and a loading port 

5 through which the first reactant is introduced into the 
first chasber region, a second cbaaber region for 
receiving a eecond reactant and a loading port through 
vfaich the second reactant is introduced into the second 
chaaber region, and divider structure between the first 

10 and second cbaaber regions defines a transfer passage 
through vhicA the first reactant may be flowed into the 
second chaaber region for forming a reaction product 
with the second reactant. An analysis region is defined 
adjacent the radially outer wall of the cuvette where 

15 the resulting reaction product is subjected to 

analysis » Spacer projection structure in at least one 
surface o£ tbe rotor peralts a plurality of the rotors 
to be stacked in spaced alignment and tbe cuvettes 
aaintained in stable thermal eguilibriua by flow of 

20 equilibrating fluid over the spaced exterior surfaces of 
tbe rotors in the stack. In preferred embodiments, the 
spacer projection structure includes spaced arcuate 
portions that project upwardly from the upper surface of 
the rotor* The rotor further preferrably includes an 

25 al ignaent recess in the periphery of said rotor that 
permit a^ploraiity of "saidTTotors in said stack to be 
positioned in angular ailgrment, and in a particular 
eabodlment tibe rotor has a peripheral flange and two of 
the alignment recesses are in that flange and offset 

30 from diametricall7 opposite relation to one another by 
at least one cmvette. 

In preferred embodiments, the second chamber 
defining stracture has generally vertical outwjardly 
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diverging sidewall surfaces in the vicinity of the 
deflector structure, the analysis region defining 
structure has generally vertical parallel sidewall 
surfaces, and inwardly converging generally vertical 

5 transition surfaces are provided between the sidewall 
surfaces of the second chamber and the analysis region. 

In a particular erabodiraent, the rotor assembly 
has a diameter of about ten centimeters and an overall 
height of about one centimeter, and defines thirty-nine 

10 analysis cuvettes. The loading ports for the inner 

cuvette chambers are in a circumferential array and the 
loading ports for the outer cuvette chambers in an outer 
circumferential array. Three arcuate spacer 
projections, each of about 60 degrees angular length, in 

15 the upper surface of the rotor assembly and alignment 
recesses in its peripheral flange permit the rotors to 
be positioned in stacked, spaced, angular alignment and 
the cuvettes to be maintained in stable thermal 
equilibrium by the flow of equilibrating fluid over the 

20 exterior surfaces of the rotors in the stack • Each 
cuvette of that rotor has a length of about three 
centimeters; its planar top (ceiling) and bottom (floor) 
walls are spaced apart about 3/4 centimeter in the 
analysis and second compartment regions and about 0.8 

25 millimeter apart in the first compartment region; the ' 
side walls of the first and second compartment regions 
diverge outwardly while the analysis region side walls 
are parallel; and the adjacent cuvettes are separated by 
solid radial webs. The rotor has a continuous 

30 cylindrical outer wall that defines a series of optical 
cuvette end windows that are transparent at analytical 
wavelengths, - . 
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Tbe divider structure has a steeply inclined 
ranp surface (preferably at an angle of less than thirty 
degrees from the vertical) and its crest height is 
greater than half the distance between the ceiling and 
floor surfaces of the cuvette • The deflector structure 
in that eabodiaent is a channel extension of the second 
loading port with an outer surface of elliptical 
configuration and extends down from the ceiling surface 
a distance greater than one-quarter of the total height 
of tiie cuvette cbasber in that region with the lower 
surface edge of the dieflector located substantially in 
alignaent vltb the raap crest. The length of the 
optical path in the analysis region is greater than the 
clrcuaferential width or radial length of the analysis 
region and the voluaes of both the first and second 
chaabers are greater than that of the analysis region. 
The first ccnpartBent has greater chamber height than 
the second oc»part»ent. Both the upper and lower 
optical windows are aligned annular optical recesses 
with an inner radius of about four centimeters, a width 
of about five ■illiaeters and a depth of about 
one-quarter ailliBeter* Tbe planar floor surface of 
eadi vindov recess has an optical finish better than 
three aicroinches, with sinilar quality optical surfaces 
on the inner surfaces of the analysis region and 
surfaces of the cuvette end windows while other surfaces 
of the cuvette conpartments have greater roughness that 
is effective to retard wlcklng tendencies. 

Tbe Invention provides ccQpact, economical 
centrifugal analyzer rotors that may be of the single 
use type with capability for increased throughput and 
reduced cost per analysis and compatibility with 
automated rotor handling equipment. 



20 
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Other features and advantages of the invention 
will be seen as the following description of a 
particular embodiment progresses, in conjunction with 
the drawings, in which: 
5 Fig. 1 is a top plan view (with portions broken 

away) of a raulticuvette rotor assembly in accordance 
with the invention; 

Fig, 2 is a side view (with port ons broken 
away) of the rotor assembly shown in Fig. 1, together 
10 with additional rotors (shown in chain line) in stacked 
relationship; 

Fig. 3 is a bottom view of the rotor assembly 
shown in Fig. 1; 

Fig. 4 is a sectional perspective view showing 
15 details of a cuvette in the rotor assembly shown in Fig. 
1? 

Fig. 5 is a sectional view taken along the line 
5-5 of Fig, 1; and 

Figs, 6-9 are sectional views taken along the 
20 lines 6-6, 7-7, 8-8 and 9-9 respectively of Fig. 5. 

Description of Particular Embodiment 
With reference to Figs. 1-3, rotor assembly 10 
has a diameter of about ten centimeters and an overall 
height of about 1 1/4 centimeters, and is formed of an - 
25 injection-molded acrylic cover member 12 and an 
injection-molded acrylic body member 14 that are 
ultrasonically welded together , the body and cover 
members having appropriate transparency, chemical 
resistance, and optical characteristics for photometric 
30 analysis. Rotor assembly 10 defines a circumferential 
array of thirty-nine individual analysis cuvettes 16 
(plus a reference region 18 of similar configuration) 
and has circumferential flange structure 20 at^its 
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periphery in which 2a:e formed alignment recesses 22, 
24, A series of optical end windows 28, one for each 
oavette 16, are formed by continuous circumferential 
ssarface 26 beliiw flange lip 20. Annular optical window 

5 channel recess 30 (about 1/2 centimeter wide with its 
Burner edge at about four centimeters radius) is formed 
iLn the upper surface of rotor assembly 10, and a 
cx^r responding continuous annular optical window channel 
recess 32 is formed in the lower surface of rotor 10, 

10 channels 30, 32 being aligned and defining cuvette 

analysis regiotts 34 tfaerebetifeen. Socket recess 36 that 
Interrupts lower channel 32, is aligned with reference 
region 18 and, when rotor 10 is seated on a drive table 
of the cooperating analyzer, a projection upstanding 

15 £roa the drive table which houses a temperature sensor 
is received in socket 36, thus providing coordinated 
features of accurate rotor alignment and temperature 
nonitoring capability in the analysis region area during 
mdxizig and analysis* 

20 Forned in cover member 12 (as indicated in Fig. 

1) are a substantially D-shaped central opening 38, a 
series of three arcuate spacer ribs 40, a 
circosf erential array of first loading ports 42, a 
second circumferential array of second loading ports 44,. 

25 and annular recessed optical window channel 30 outwardly^ 
of ports 44 and adjacent rim 22 « Rotors 10 may be 
stacked (as Indicated diagraamatically in Fig. 2) with 
three arcuate ribs 40 (each of about sixty degrees 
angular extent) seating radial projections 41 in the 
30 tx>dy member 14 that surround opening 38 to provide 

vertical spacing; and alignment recesses 22, 24 (which 
are offset by one cuvette from diametrically opposed 
alignent) received in vertical guide members 46 for 
aotonated rotor handling. 
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The thirty-nine analysis cuvettes 16 are of the 
same configuration, and further details of a cuvette 16 
may be seen with reference to Figs. 4-6, Each cuvette 
16 has a length of about three centimeters between 

5 cylindrical inner wall surface 50 and planar outer wall 
surface 52. Surface 52 has an optical surface finish of 
better than three microinches and defines the inner 
surface of optical window 28. Each cuvette 16 has 
substantially parallel side wall surfaces 54 (spaced 

10 about 0.5 centimeter apart) adjacent outer wall 52 that , 
bound analysis region 34. Each cuvette 16 also has an 
inner chamber portion 56 {which is loaded through port 
42) and an outer chamber portion 58 (which is loaded 
through port 44). The surfaces 60 of each cuvette that 

15 define the side walls of chambers 56 and 58 diverge at 
an angle of about nine degrees and are formed by solid 
webs 62 that are about one millimeter thick. 

The two aligned optical window channels 30 ^ 32 
are each about 1/2 centimeter wide, with the outer edges 

20 64 of channels 30, 32 located substantially in alignment 
with outer surface 52 of cuvette 16. The ceiling 
(upper) and floor (lower) surfaces 66, 68 in each 
analysis region 34 have optical finishes of better than 
three microinches (as have surfaces 30, 32 and 52) and 

25 are spaced about 3/4 centimeter apart to provide an 
optical path 70 of about 3/4 centimeter length in each 
analysis region. Thus, each analysis region 34 is 
bounded by parallel side* surfaces 54 spaced about 1/2 
centimeter apart and parallel top and bottom surfaces 
30 66, 68 spaced about 3/4 centimeter apart and has a 

radial length of about 1/2 centimeter with an effective 
volume of about one-hundred-fifty microliters. Short 
transition region wall surfaces 72 (inclined at. a 30 
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degree angle) connect diverging side wall surfaces 60 of 
■chaaber 58 (spaced about 5.5 ailliaeters apart) and side 
*#all surfaces 54 of analysis region 34. 

As indicated in Figs. 2 and 4-6, ramp structure 

5 "74 separates cbaabers 56 and 58 and extends between side 
walls 60. The crest 76 of divider raap 74 bas a radial 
*fidth of about one milliaeter and extends about five 
-milllBeters above surface 78 of chaaber 56; a planar 
xaap sarface 80 (inclined at an angle of twenty degrees 

10 to the vertical) that forms the rear wall of chamber 56; 
and a planar vertical surface 82 that forms the forward' 
wall of tAamber 58, bo that chaaber 56 has a static 
t3apacity of about three-hundred microliters and chamber 
38 bas a static capacity of about two-hundred-sixty 

15 :microliter8. Port 42 is spaced about 0.6 centimeter 

from cuvette wall 50, ramp crest 76 is spaced about 1.5 
•centimeters from wall 50; and port 44 is spaced about 20 
•centimeters from wall 50. Extending downwardly from 
cover surface 66 and radially outwardly frwB ramp 74 is 

20 deflector structure 84 that bas an inner surface 86 that 
defines a passage extension of port 44 and an outer 
surface 88 of elliptical configuration (Fig. 6) - a 
length (major dimension) of about 0.45 centimeter and a 
width (minor dimension) of about 0.4 centimeter) - that. 

25 is spaced about two millimeters from waU 82 of divider* 
raap 74. She lower surface 90 of deflector structure 84 
is located substantiaUy in alignment with (about 1/4 
Millimeter below) raap crest surface 76. As indicated 
In Figs. 4-8, ranp 74 and chamber base surfaces 68, 78 

30 are connected to the adjacent side walls 62 by curved 
areas 92 (of about 1.5 millimeter radius) that provide 
smooth and gradual transition surfaces effective to 
retard preiizlng due to spontaneous capillary, flow of 
reagent aaterials along those surface intersections from 

35 one chaaber to the other over barrier ramp 74. 
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In use, a stack of rotor assemblies 10 may be 
initially disposed in aligned orientation (as indicated 
in Fig. 2) with notches 22, 24 in vertical aligning 
members 46 and with the upper surface of each rotor 
spaced from the bottom surface from the rotor 
immediately above in the stack by spacer webs 40 on 
which. are seated projections 41 so that substantially 
the entire external surfaces of the cuvette chambers may 
be exposed to flow of equilibrating fluid. The rotors 
10 are successively fed from the stack to a loading « 
station where the chambers 56 , 58 of some or all of the 
cuvettes 16 are loaded with appropriate reagent and 
sample materials in conventional manner, one dispensing 
pipette being inserted through port 44 and deflector 
structure 84 into chamber 58 and a second dispensing 
pipette being concurrently inserted through port 42 into 
chamber 56. After loading, the rotor is transferred to 
a rotor drive table of a centrifugal analyzer where an 
aligning projection stub which carries a temperature 
sensor is inserted into socket 36 as rotor 10 is seated 
on the table. 

In an analysis sequence, rotor 10 is 
accelerated to about 4000 rpm during a preliminary run 
to flow reactant materials contained in the inner ^ 
chambers 56 up the seventy degree ramp surfaces 80 and 
radially outwardly across ramp crests 76, Those 
materials flow upwardly and radially outwardly from the 
ramp crests 76, and are diverted in diverging action 
around the deflectors 84 and then in converging action 
by transition surfaces 72 for combining with reactant 
materials that have been similarly accelerated from the 
outer chambers 58 into' the analysis regions 34. This 
flow of the stream of reactant material from the inner 
chambers 56 is above the lower surfaces 90 of deflectors 
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84 and cover structure is not required to close ports 44 
to prevent reactant material fro« being expelled from 
those ports. The rotor is then braked to rapidly slow 
the rotor to further enhance Kizing of the reactant 

5 naterials and then successive photometric seasurements 
are aiade along optical axis 94 while the rotor 10 is 
being span at a speed of about 600 rpm. During the 
analytiical run, centrifugal force drives all of the 
reactant aaterial in each chamber 56, 58 radially 

10 outwardly of the deflector structure 84 and fills the 

analytical regions 34, the inner margins of the reactant 
naterials (dq>ending on their volumes) being located 
generally vertically as indicated in chain line 96 in 
Figs. 5 and 6* Other ti^s of analyses (for example, 

1^ light scattering or fluorescence) can be made by 
directing radiation through end windows 28. 

The rotor Is a compact and sechanically and 
theraally stable structure which increases throughput 
and facilitates automated handling. The optimized shape 

20 of the emalysis chamber regions provides enhanced 
optical path length (the analytical regions 34 have 
greater height than width) and permits analyses with 
reactant volames in the range of 150 - 300 microliters 
without requiring covers for ports 42, 44. 

25 While a particular embodiment of the invention* 

has been shown and described, various modifications will 
be apparent to those skilled in the art, and therefore 
it is not intended that the invention be limited to the 
disclosed embodiment or to details thereof, and 

30 departures may be made therefrom within the spirit and 
scope of the invention* 
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1. A niulticuvette rotor for use in a 
centrifugal analyzer, said rotor defining a 
circumferential array of elongated radially extending 
cuvettes, 

each said elongated cuvette including structure 
defining a first chamber for receiving a first 
constituent and a loading port through which said first 
constituent is introduced into said first chamber region, 

structure defining a second chamber region for 
receiving a second constituent and a second loading port 
through which said second constituent is introduced into 
said second chamber region, deflector structure 
extending downwardly adjacent said second loading port, 
divider structure between said first and second chamber 
regions, said divider structure having an inclined ramp 
surface and a crest portion spaced from the ceiling 
surface of said cuvette so that a transfer passage 
between said first and second chamber regions is defined 
between said crest portion and said ceiling surface of 
said cuvette through which said first constituent may be 
flowed into said second chamber region for forming a 
reaction product with said second constituent, a line 
extension of said ramp surface intersecting said ceiling 
surface of said cuvette radially inwardly from said 
deflector structure and said crest portion being 
substantially in alignment with the lower end of said 
deflector structure, and structure defining an analysis 
region adjacent the radially outer wall of said cuvette 
where said reaction product is subjected to analysis. 

2. The rotor of claim 1 wherein said second 
chamber defining structure has generally vertical 
outwardly diverging sidewall surfaces in the vicinity of 
said deflector structure, said analysis region defining 
structure has generally vertical parallel sid wall 
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sorfaceSr and further Including inwardly converging 
generally vertical transition surfaces between said 
sidewall surfaces of said second chamber and said 
analysis regioD. 

3. Tbe rotor of claia 1 ^rtierein the height of 
said ranp structure is greater than half the distance 
between said ceiling surface of said cuvette and the 
base of the cuvette. 

4. The rotor of clain 1 wherein the length of 
said deflector structure is greater than one quarter the 
distance between said ceiling surface of said cuvette 
and the base of the cuvette. 

5. The rotor of claia 1 wherein said rotor 
defines thirty-nine analysis cuvettes and a reference 
position and Includes a one-piece body member of 
transparent material that defines a circumferential 
array of elongated cuvette recesses, and a one-piece 
cover aenber of transparent material secured to said 
body aenber vith a continuous seal extending around each 
said cuvette recess to define said circumferential array 
of analytical cuvettes. ^ 

6« Tbe rotor of claim 5 wherein said body 
member in wbicA said analysis regions are defined has a 
reoeseed ammlar cptical window region, and said cover 
member is a disk that has a similar recessed annular 
optical windov region adjacent its periphery that is 
aligned with said annular optical window recess in said 
body member • 
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7. The rotor of claim 1 and further including 
spacer projections in either the upper or lower surface 
of the rotor and an alignment recess in the periphery of 
the rotor so that a plurality of said rotors may be 
stacked in spaced angular alignment and the cuvettes 
maintained in stable thermal equilibrium by flow of 
equilibrating fluid over the spaced exterior surfaces of 
the rotors in the stack. 



8. The rotor of claim 7 wherein said space 
projections are arcuate portions that project upwardly 
from the upper surface of said rotor, said rotor has a 
peripheral flange and two of said alignment recesses ai 
5 in said flange and offset from diametrically opposite 
relation to one another by at least one cuvette. 

.9. A multicuvette rotor for use in a 
centrifugal analyzer, said rotor defining a 
circumferential array of elongated radially extending 
cuvettes , 

5 each said elongated cuvette including structure 

defining a first chamber for receiving a first 
constituent and a loading port through which said first 
constituent is introduced into said first chamber 
region, structure defining a second chamber region for 

^0 receiving a Second constituent and a second loading port 
through which said second constituent is introduced into 
. said second chamber region, divider structure between 
said first and second chamber regions that defines a 
transfer passage between said first and second chamber 

IS regions through which said first constituent way be 
flowed into said second chamber region for forming a 
reaction product with said second constituent, and 
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structure defining an analysis region adjacent the 
radially ooter wall of said cuvette where said reacti( 
product is subjected to analysis, and 

spacer projection strncture in at least one 
surface of said rotor so that a plurality of said rotors 
aay be stacked in spaced alignaent and the cuvettes 
Maintained in stable therwal equilibrium by flow of 
equilibrating fluid over the spaced exterior surfaces of 
the rotors in the stack. 



10. rbe rotor of clai» 9 and further 
incloding an aligmient recess in the periphery of said 
rotor that pen.it a plurality of said rotors in said 
stack to be positioned in angular alignment. 



11. The rotor of claim 10 wherein said rotor 
has a peripheral flange and t**o of said alignment 
recesses are in said flange and offset from 
diametrically opposite relation to one another by at 

5 least one cuvette. 

12. The rotor of claim 9 and further 
including deflector structure extending downwardly 
adjacent said second loading port, and said divider 
structure has an inclined ramp surface and a crest 

5 portion spaced froia the ceiling surface of said cuvette 
so that said transfer passage is defined between said 
crest portion and said ceiling surface of said cuvette, 
a line extensico of said ramp surface intersecting said 
ceiling surface of said cuvette radially inwardly from 

10 said deflector strncture. 
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13, The rotor of claim 12 wherein said divider 
structure has a steeply inclined ramp surface with a 
crest height that is greater than half the distance 
between the upper and lower surfaces of the cuvette, and 

5 said deflector structure is a channel extension of said 
second loading port that has a smoothly curved outer 
surface and extends down from said ceiling surface a 
distance greater than one-quarter of the total height of 
said cuvette chamber in that region and the lower 

10 surface edge of said deflector structure is located 
substantially in alignment with said ramp crest. 

14, The rotor of claim 13 wherein said first 
chamber has greater height than said second chamber., 
said second chamber defining structure has generally 
vertical outwardly diverging sidewall surfaces in the 

5 vicinity of said deflector structure, said analysis 
region defining structure has generally vertical 
parallel sidewall surfaces, and further including 
inwardly converging generally vertical transition 
surfaces between said sidewall surfaces of said second. 

10 chamber and said analysis region, ~ 
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